Transcript profiling during the early development of the maize brace root via Solexa sequencing.
Currently, the molecular regulation mechanisms involved in the early development of maize brace root are poorly known. To gain insight into the transcriptome dynamics that are associated with its development, genome-wide gene expression profiling was conducted by Solexa sequencing (Illumina Inc., San Diego, CA, USA). More than five million tags were generated from the stem node tissues without and with just-emerged brace roots, including 149,524 and 178,131 clean tags in the two libraries, respectively. Of these, 82,864 (55.4%) and 91,678 (51.5%) tags were matched to the reference genes. The most differentially expressed tags with a log(2) ratio > 2 or < -2 (P < 0.001) were analyzed further, representing 143 up-regulated and 152 down-regulated genes, except for unknown transcripts, which were classified into 11 functional categories. The most enriched categories were those of metabolism, signal transduction and cellular transport. Many genes or biological pathways were found to be commonly shared between brace root and lateral or adventitious root development, such as genes participating in cell wall degradation and synthesis, auxin transport and signaling, ethylene signaling, etc. Next, the expression patterns of 20 genes were assessed by quantitative real-time PCR, and the results obtained showed general agreement with the Solexa analysis. Furthermore, a comparison of the brace root transcriptome with that of maize primary root revealed substantial differences in the categories and abundances of expressed transcripts. In conclusion, we first reveal the complex changes in the transcriptome during the early development of maize brace root and provide a comprehensive set of data that are essential for understanding its molecular regulation.